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Accura v of using one layver, -ix STIFF 45 elements to model oo b

wall of the coil is tested by rodeling a can...ever amowe

three “:{F 45 elements, as showa in VFig. B-1 flewe  dimerzions

are ta! as 1xix1 in. and 10:0 1bs., of councertrateu ouad no cach

node of the cautilever tip su:rface is considerad., Mo duius of
¢lasticity [ ond Poisson's atio L are taken as U100 ned
and 0.3 respectively. ‘The bending stress at the middie of the
top surface of center clement is obtained as 3¢
finite clement model. This value is che samc as the. sbta aed
from ti.c¢ beam thecory. Finite olement and beew thcecor 1ip
ficctions are obtained as 0.0!51 and 7.0144 in. vesp. ~“ive .
Satisfuctory benavior of STIT 45 clements in the can: cver ol
iodicates that “overals ' stre.. distribution obtaine ros
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ADDENDUM 1T

This Addendum is for reporting the results obtained from the
additional analysis performed per Option 1 of our proposal
dated May 26, 1981.

Analysis assumptions and the finite element model are the same
as that used in our initial report. The following three runs
are performed in this phase of the project:

1. A separate analysis run for a sinusoidal load, Pr=300 Sin®psi,
applied to the outer wall per Mr. Craddock's letter of June 10,
1981, is performed. In this case, the boundary conditions are
changed to represent the anti-symmetric behavior. Outer surface
hoop and bending stresses are shown in Figs. II-1 and II-2 re-=
gspectively.

2. Three load cases presented in the initial report are com-
bined as one load without changing the initial model and boundary
conditions. Surface hoop and bending stresses are shown in

Figs. II-3 and II-4 respectively.

3. Stresses obtained for Sinusoidal pressure and combined loads
are superimposed in the last run. Outer surface hoop and
bending stresses are presented in Figs. II-5 and II-6 respect-
ively.

Von Mises stresses greater than 30,000 psi are scanned in all
above runs and they are included in the ANSYS output submitted
with this Addendum.
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Appendix B

QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION (WPS)
(Seec OW-201.1, Section 1X, ASME Boiler and Pressure Vessel Code)

e T yan.
7”( Q 2}1//3 ) g«?z//ﬂl‘é/

Company NameFel"ml Nat lACCO lerator. . Lab. By:
Welding Procedure Specification No. ESl55002 Date J,Q/B/Q;l_ Supporting PQR No. s)8ll015 _

Revision No. e Date .
Welding ProcessiesmGTAW, SMAW ... Typels) MANUAL __
(Automatic, Manual, Machine, of “Semi-Auto.)

JOINTS (QW-402) Details
Joint Design . ‘[i,G_ro,czv,e V16 gég ,1/16_;,_3nd
Backing (Yes}) ___ .. (No) ,,,,, no
Backing Material (Type) i U B

Sketches, Production Drawings, Weld Symbols or Written De-
scription should show the general arrangement of the parts to
be welded. Where applicable, the root spacing and the details
of weld groove may be specified.

{At the option of the Mfgr., sketches may be attached to illustrate
joint design, weld layers and bead sequence, e.g. for notch
toughness procedures, for multiple process procedures, etc.}

*BASE METALS (Qw-403)
P-No. vi_ Group No. }A to P-No. Aw_g._.w Group No. 1
OR -
Specification type and grade 304
1o Specification type and grade 304
OR
Chem. Analysis and Mech. Prop.
to Chem. Analysis and Mech. Prop.

Thickness Range:
Base Metal: Groove .. 3/16 to 1% Fillet

Deposited Weld Metal

(O Pipe Dia. Range: Groove . Fillet ...
Other .

*FILLER METALS {QW-404) 4 root pass
F-No. Other 4
A-No. 8 Other 8

5

Spec. No. (SFA)
AWS No. (Class) ER3T6L (root pass)
Size of filler metals _

04 69 EB]SIA“’

(Electrode, Cold Wire, Hot Wire, eic.)

E316L-15 TLipe

Etectrode-Flux (Class) .
Flux Trade Name .
Consumable Insert

sEach base metal-filler metst combination should be recorded individuslly.

(6/30/79) This form (E00006) may be obtained from the Order Dept,, ASME, 345 E, 47 St., N.Y,, N.Y, 10017

@

H




®

OW-482 (Back)

POSITIONS {QW-405) ) POSTWELD HEAT TREATMENT (QW-407)
. Flat 1G Room temp.
Position{g) of Groove . ___ .~ .~ oo Temperature Range . _ 77 T TU R .
Welding Progression: Uf . Down . Time Range e e
Position(s) of Fillet flat
— | GAS (Qw-408)

PREHEAT (QW-406) Shielding Gasles) .. Argon 100% o
Preheat Temp. Min. . percent Composition {mixtures) 100
Interpass Temp. Max. . -

Preheat Maintenance Elow Rate _ 20 S
{Continuous or special heating where applicable Gas Backing 20
should be recorded) Trailing Shielding Gas Composition __AYgon.
ELECTRICAL CHARACTERISTICS {QW-4093)
Current AC or DC ___DC  polarity St¥raight (cTAW) Reverse SMAW

Amps (Range) . Volts (Range) ...
{Amps and volts range should be recorded for each electrode
size, position, and thickness, etc. This information may be

listed in a tabular form similar to that shown below.) R ;
3/32 Dia. 2% Thoriated

Tungsten Electrode Size and Type
(Pure Tungsten, 2% Thoristed, sic.)

Mode of Metal Transfer for GMAW

{Spray arc, ghort circuiting arc, etc.)
Electrode Wire feed speed range

TECHNIQUE (QW-410}

String or Weave Bead gt%ﬁlng
Orifice or Gas Cup Size
Initial and Interpass Cleaning {Brushing, Grinding, etc.) Brushing

Method of Back Gouging
Oscillation

Contact Tube to Work Distance

; : : Multiplie
Multiple or Single Pass (per side} .. 57 o
Muitiple or Single Electrodes S:x,ngl&, L
Travel Speed (Range) 3 to 4 minm.
Peening -
Other
Filler Metal Current
Travel {e.q., Rerr?atrhkesi: Com-
Weld Type Amp Volt Speed ?“gr"‘tﬁzggmgl""f Addl
Layer(s) Process Class Dia. Polar. Range Range Range Angle, Etc.)
1 | GTAW |ER316L | 3/32 Btraight 80 17 B"to 4
1 GTAW " 3/32 Btraight 52 18 B"to 47
3 - 5 8MAW [E316L-15/ 1/8 PBtraight 110 22 B"to 4
5 -10 | SMAW " 5/32 Btraight 150 26 B"te 4°




FITISBUKGI (oo vuve oAt OrY
- EBTABLISHED 160!

PITTSBURGH, PA,

A8 A MUTUAL PROTECTION YO CLIENTS, THE PUBLIC AND OQURSELVES, ALL REPORTS Ofder NO CH 5396

ARE BUBMITTYED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHORIZATION SRR L

FOR PUBLICATION OF BTATEMENTS, CONCLUSBIONS OR EXTRACTS FHOM OR REGARDING
OUR REFORTS 18 RESERVED PENDING QUR WRITTEN APPROVAL.

PQR #811015
PHYSICAL TEST REPORT OF WELDING PROCEDURE QUALIFICATION TESTS

Date..Qatr v 15 198 Lo

Client

ESlSSOO.‘Q

Specnf:cahon No ................................................................................. Date

Manual or Machme
IO 1 X S of Group No............... 8 ................... to Group Now e B
o ’ ses
{ FLux or ATMOSPHERE
......................... ER3leL. xoot ' Flux Trade Name or COMPOSItION........ccowesssseeserssersssessrsssrissssssssisssre
Weld Metal Analysis No, A- ...c.c.... 8 ................ . .(ASME Sec.9 only) Inert Gas Composition .......... AL GO weweomasssscress
For oxyacetylene welding — State if Filler Metal is silicon or  Trade Name .........ccccccvvvcvcivicns. Flow Rate..............coovuvnmmenereene:
aluminum killed. . Is Backing Strip used?..NO, . Preheat Temp. Range
Postheat Treatment......... .lgone .
WELDING PROCEDURE Flat 1G
N ' Multiple Position ...c.ccevueee .
ingle or Multiple Pass.....cocoveens eTHG T (For plate, flat, honzontal vertsca! of ovexhead, it vuhcni,
; : _ state whether up or down, For pipe: Axis of pipe vertical, hori-
single or Multiple Aic - zontal fixed, or horizontal rolled).
A - For Infosmation Only
" % - ;

Filler Wite — Diameter . 1/8" | 8 5/32 vosssacssres B WELDING TECHNIQUES
Trade Name ....c.con. ‘ KRYOKAY 316L s Joint Dimensions Accord with ... M ,,,,,,,,,,,,
Type of Backing‘,m,,.m,u,,cn.o..,,,,.‘.gg,?ﬁ?@ ,,,,,,,, e ' amps ,lw,@e,,,ﬁgr Its .. 5/32 sinches PEE MRy oviriiaireerenns
Above mformaneﬁ by PTL I Client [X] OHEr cuumummemmmemosmmmmmmssssaisssssssseessamsssmessseses

Repucep SectioN TEnNSILE TEST

DIMENSIONS - INCHES AREA ULTIMATE | LLTIMATE UNIT | CHARACTER OF FAILURE
SPECIMEN NO, — . 5Q. IN. Lg.?g.ptas. STRESS, PSI AND LOCATION
1 1.496 734 1.098 86500 78800 Weld metal
2 1.498 773 1.158 92750 80100 Parent metal
GuipeEp BeEnp TESTS
TYPE AND TYPE AND
FIGURE NO, RESULT FIGURE NO, RESULT
Side 1 Pass Side 3 Pass
Side 2 Pass Side 4 Pass
Welder’s Name . [ROD_ Threadgill ... .. Clock No. ....RQ23 oo, SLAMP NO. vuvrrerevcrcseneerrirnsisisanans
Did the welder by vitue of these tests meet wokler performance requirements? Yes [ ]No
Test witnessed l’\’ NP AN o Il e e TO8U NOG v DT R oo ess st sae s st
Jeuufin of fentny ((,U) (l'« )Suu e N‘([l”“‘"ll'"‘ﬂ u[ ,,,,,,, P'TTSBURGH TESTING LABORATORY
eI I0G X - ) s ) !
' ‘ m‘ rmmmn—_—— " By ..... ..cl[«.'ti..‘-f:...(f.‘..('(’...((..'...u.(4...u.’.".....'.f...:.f.A’.‘.l: et e
' 'm') Tt Drvld Ay D, Chileago Dinbrder




¥

PITTSBURGH TESTING LABORATORY

CH 6
EBTABLISHED 186¢ Job No. 539 ............
PITTSBURGH, PA., ’
AS A MUTUAL PROTECTION YO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPORTE Client's No.
ARE BUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHORIZATION
FOR PUBLICATION OF BTATEMENTS, CONCLUSIONS OR EXTRACTS FROM GR REGARDING
OUR REPORTS 18 RESERVED PENDING OUR WRITTEN APPROVAL. Lab #9275
Report No.
RADIOGRAPHIC INSPECTION REPORT -22-
i _ Date 10-22-81
Tuenr I - ORAWING HO, 8HOP DROER T
Fermi Nuticnal Accelerator Lab
P.0. Box 500 PART NO, ' DATE RADIGGRAPHED T T
Batavia, IL 60510
FAosecT o SERIAL NG, = =
Weldment X
: Casting
STAGE UF FABRICATION HEAT KO, : -
Other
e ; Single Wall X )
§PEC, WMo, o STARDARAD TYPE OF MATERIAL SOURCE OF RADIATION '*D— JMV—!_I‘IWMVWMW T
ASM}& Se@ Ix SS IR 192 oudle Ya
e . Mtl, Thickness 3/4 « Cr.,
e ! Film to Source 22"
S : ;
" =l a v : Exposure Time 7 min,
c| 8| ¢ & *
[~ Fod o [ n ! . I .
s el sla :l?: wl O < : Kilovolts [0 Ci
S5l 18] |<l3I5E] B2l Milli
FILM IDENTIFICATION 9 E b ia g CIRIEE: ERER REMARKS triemperes
e 5 el lel@|2|E] o|0|G] e Screens 010Pb
. o 2|0 2181 6|5 E] glgi 8lol=a].2 Fi
IR R R A N I B A L = R I A A ilters
1218l ¢l U] &|l5| @|.8 £ Tl e Sl 5|
olels 6| el 88|52 5l Sl<lGiE| 23 Pentrameter 20
A I I I R I I I R A I .
Welder: uﬁoﬁtf‘hﬁj‘“ K| : Sensitivity 2T
TeLdelr. non ihrea ‘gl Film Type . T Film
R SMAW/GTAW] 16
- WELD MAP
o X

e — i (4 s o
- R Y (A7)

¥
i

I | % IE

.............. . : 2 Films
B ) 4% x 17"

s . g o

diographer: T George, Level IT ~ PITTSBURGH TESTING LABORATORY

erpreter: L. George, Level IT

viewnr: e e Date




CERTlFiCATE OF INSPECTION e

X ', Ine, Report No.
1245 West Norwood = -7 - '
ltasca, lilinois 60143 pote__ +2=15-81
(31 2)773 -9400
FERMI NATIONAL ACCELERATOR LAB Cost. P.O. No. 28594
Ala. Mr. DiCk Mau Job Order No CH_13348
s:reaiAddresg P.0. Box 500 : [J PENETRANT I MAGNETIC PARTICLE
Cie{& siate___Batavia, IL 69510 (X ULTRASONIC___Clontact [7EDDY CURRENT
Materiol SS Weldment (See Drawing Aceor. s1d._L+__Bbsense of Wplumetric Indications
: No. 2771-MD-56365) equalling indication from root/
land area.
, 2. "Absense of crack like indications.
‘ Searching for cracks '
Spec,
Test Equipt. Krautkramer USM-2 Tech. Data Couplant ol Echogel (certlfled)
.5 ﬁ jS"yx-2;25thz; x 69° Transducer, 05" d:La° % 5 MHz. Transducer
:$a§;imm Ref, sensxt1v1ty = AWS, DSC Block 1/32" groove + 6 db,s = Twice AWS sensthVLty

62 db'sf* 6 - ﬂb' =68 db's Ref."

TEST RESULTS

(See U,T. Technic Plot)

On . first examining the weld from position "A" is was found that there was an
almost continuous opening in thedroct land area (not full penetration), This
was later confirmed by doing a 07 exam from positions "B" and *C".

While trying:to determine what reference standard and criteria to use in
evaluating this weld, the customer stated that they could accept tha:c@ndltlon

of the root and they were more concerned with cracking in the remain ng volumn
of the weld. '

Calibration was to an AWS Calibration Reflector (DSC Block), and an additional
6 db's was added for reference. With this calibration the root opening in
general reached 80% FSH, The rest of the weld had no defects exceedlnq 20%
FSH, and no crack like indications were noted.

%//%@Z ‘&/’MO&M -

Ronald E. Wilson, Level II<J(¢)

AUTOMATION INDUSTREES, INC. INSPECTOR - OBSERVER/RECEIVED BY

WE HEREBY CERTIFY THE PARTS LISTED HAVE BEEN TESTED N CONFORMANCE WITH THE SPECIFICATION NOTED. THIS REPORT REPRESENTS AUTOMATION INDUSTRIES, INC. INTERPRETATION OF THE
RESULTS OBTAINED FROM THE TEST AND IS 'NOT TO BE CONSTRUED AS A GUARANTY OR WARRANTY OF THE CONDITION OF THE MATERIALS TESTED. AUTOMATION INDUSTRIES, INC. SHALL
NOT BE HELD LIABLE FOR MISINTERPRETATION OF COND‘TIONS LOSS, DAMAGE, INJURY OR DEATH ARISING FROM OR ATTRIBUTABLE TO DELAY PRECEDING A TEST, OR SUBSEQUENT TO PERFORM-

ANCE OF A TEST.

FORM " St MGMT. 8:7.67
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